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ABSTRACT 



A text enhancement method and apparatus for the presen- 
tation of text for improved human reading. The method 
includes extracting text specific attributes from machine 
readable text and varying the text presentation in accordance 
with the attributes. The preferred embodiment of the 
method: extracts parts of speech and punctuation from a 
sentence, applies folding rules which use the parts of speech 
to determine folding points, uses the folding points to divide 
the sentence into text segments, applies horizontal displace- 
ment rules to determine horizontal displacement for the text 
segments, and presents the text segments each on a new line 
and having the determined horizontal displacement Another 
embodiment displays text color based on parts of speech. 

21 Claims, 11 Drawing Sheets 
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Fig. 5 
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TEXT PROCESSOR 

FIELD OF THE INVENTION 

The present invention relates to computer assisted text 
presentation. More specifically, the invention relates to 5 
enhanced text presentation using content specific attributes 
to improve the reading experience. 

BACKGROUND OF THE INVENTION 

The purpose of reading is to make an impact on the mind 10 
of the reader. This is true whether the text being read 
comprises a novel or a heads-up aircraft display. Material 
presented in a non-textual medium conveys information well 
suited to human absorption beyond the corresponding, one 
dimensional text SUU pictures present object attributes such 15 
as colors, relative sizes, relative locations, patterns, 
groupings, and hierarchies. An object is viewed in a context 
For example, a picture of a small object located with others 
in a corner conveys different information than the same 
object enlarged, by itself, and in the center. Beginning 20 
sentences and paragraphs add contextual information by 
their location alone. Moving pictures have movement and 
temporal change as added attributes. Much information 
comes into the brain visually and through pattern recogni- 
tion. Other information comes as audio information, con- 25 
veying information through tone, changing inflection, and 
changing volume level. 

Computer presentation of text for human reading has 
failed to utilize much of the human brain. As a result only ^ 
a part of the possible bandwidth is utilized, and computer 
text presentation is often thought of as unfriendly, constant 
mechanical, and generally lacking in some way. When given 
the choice, most people prefer to read a book in print rather 
than a book on a computer screen. Current computer text 35 
presentation is poor relative to a book, and even poorer 
relative to its potential. 

Some work has been done in computerized text presen- 
tation. Huanng (U.S. Pat No. 4,880385) discloses an opto- 
mechanical speed reading device that allows viewing text +q 
printed on paper through a viewing window one line at a 
time, automatically advancing lines. 

Advances have been made in methods for the computer- 
ized parsing of natural language into parts of speech. 
Schabes et al. (U.S. Pat No. 5,475,588), disclose an 45 
improved parsing system for creating parse trees. Black, Jr. 
et al. (U.S. Pat No. 5331356) disclose a method for storing 
parts of speech information in a file along with the original 
text for improved subsequent searching of the text, Okamoto 
et at (U.S. Pat. No. 4,661,924), and Church (U.S. Pat. No. 50 
5,146.405) disclose methods for disambiguating multiple- 
parts of-speech, Zamora et at (U.S. Pat No. 4.887212), van 
VUerabergen (U.S. Pat No. 5.068,789), Hemphill et aL 
(U.S. Pat No. 5,083268) disclose methods for parsing 
natural language text All of the above cited patents are 55 
herein incorporated by reference. 

Reading is a complex process and there are many factors 
that determine differences in reading performance between 
readers and even for the same reader on different occasions. 
These include innate neurophysiological conditions such as 
dyslexia, but also age; behavioral and motivational factors; 
level of education and prior reading practice; and perceptual 
constraints. A reader may also have different reading objec- 
tives that will affect how he/she approaches the reading 
material. Despite all of the above, text is presented by 
computers, at worst as one dimensional "beads on a string", 
at best, similar to the two dimensional text presented by 
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books. Indeed, whether text is presented in print or on an 
electronic display matters little because the text presentation 
is essentially identical. 

Examples of the constant presentation of text are numer- 
ous. Topic sentences are presented the same as other sen- 
tences in a paragraph. Technical words are presented no 
different than non-technical words. Adjectives appear the 
same as nouns. Educationally difficult terms are presented 
the same as simple terms. The last paragraph in a chapter is 
presented the same as the hist paragraph. Text is presented 
in left justified, broken lines of constant width requiring a 
jerking eye movement from far right to far left at regular 
intervals. Text is broken in mid-sentence, mid-phrase and 
mid-thought applying ancient typesetting rules. Such text 
forces the eye to travel back and forth over large distances, 
mimicking a typewriter carriage. Text is advanced manually, 
broken into chunks detennined by how many lines can fit on 
the screen. 

There are several good reasons for not placing only one 
enhanced sentence per page in a book. These reasons may 
have been inappropriately carried over into the computer 
display of text The possibility of modifying text presenta- 
tion to enhance the reader's ability to read text by harnessing 
the power of digital manipulation appears to have been 
overlooked by those most knowledgeable in computing. 

SUMMARY OF THE INVENTION 

The present invention is directed to a text enhancement 
method and apparatus for the presentation of text for 
improved human reading. The invention includes extracting 
text specific attributes from machine readable text varying 
the text presentation in accordance with the attributes, and 
creating a three dimensional (time and reading surface) 
visual product for enhancing the reading experience. The 
preferred embodiment of the invention extracts attributes 
such as parts of speech from an input sentence and displays 
that sentence in cascading text segments down and across 
the screen. The segmentation and horizontal displacement is 
determined by applying rules which utilize parts of speech, 
punctuation, and reader-preferences. The color of the text 
and background can also be varied depending on the parts of 
speech and on the position of sentences within paragraphs 
and paragraphs within chapters. 

The invention adds meaningful visual attributes to 
enhance the presentation of computer displayed text above 
the constant and mechanical textual display of current 
systems. A meaningful visual cue is created that relates to 
the content of the new phrase and its relationship to the 
previous phrase. This cue is available before the text is read, 
giving context to the text The sentence parsing processing 
uses the sentence's punctuation and content to create a 
system of meaningful visual cues including distinct phrases 
which promotes quicker recognition of the words in a phrase 
and their meanings. The enhanced sentence cascades down 
the page in a pattern of meaningful phrases determined by 
text content and reader preferences, the eyes moving a short 
distance from phrase to phrase. 

A sentence represents a complete thought, and a para- 
graph represents a discrete subject or argument Reading 
comprehension improves when one sentence appears at a 
time and when the transition from one paragraph to another 
is visually signalled and includes a pause for the appearance 
of these elements of text The invention creates appropriate 
visual attributes to provide these visual signals. The visual 
attributes can include text segmentation, horizontal displace- 
ment of one line relative to another, text and background 
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color, text brightness, and animation. The animation can 
include blinking and swiping, the time dependent, 
temporary, progressive brightening of elements of text, and 
the movement of text from standard to cascaded presenta- 
tion. 

In an exemplary reading session, the reader selects text to 
read, and informs the reading system the text type. e.g. a 
novel. The reading system retrieves the proper environment 
previously stored for that reader reading that selected text 
type. The reader has the opportunity to edit the reading rules 
and word sets but declines. Starting at the beginning of a 
chapter, where the reader left off. text is presented, one 
sentence at a time, cascaded down and across the screen. As 
the lines displayed are broken into meaningful text segments 
rather than arbitrarily ending at 80 characters, reading and 
comprehending an entire segment at a time is possible, with 
the resulting eye movement being from center of text 
segment to center of text segment, down and across the 
screen. The sentence background color is a function of the 
sentence position within the paragraph and the paragraph 
position within the chapter. Each of the sentences in a 
paragraph may have the same hue. but have incremental, but 
discernable changes in color saturation or darkness between 
sentences, and incremental, but discernible changes in hue 
between paragraphs. The background color thus provides 
noD-literal positional information, signalling the beginning 
and end of a paragraph, and the beginning and end of a 
chapter. 

Sentences are segmented according to reader approved 
rules. Each preposition folds a phrase in a predictable way, 
resulting in two text segments, each lying on a new line. The 
content of the line above effects the horizontal displacement 
of the line below. The same preposition folds and horizon- 
tally displaces text the same way whenever possible. As a 
result, the same preposition causes a similar pattern, long 
since familiar to the reader. Parts of speech effect the text 
color according to reader approved rules. As a result both 
sentence structure and parts of speech are immediately 
recognizable from pattern and color recognition, even before 
a word of text is recognized, providing visual, non-literal 
cues to the reader. 

The sentences advance at a rate using a rule previously 
selected by the reader. The formula is a function of the text 
type, number oar words, educational level, and number of 
syllables present in the line. The advancement rate is a little 
faster than the reader's comfortable rate, to increase com- 
prehension. A longer pause between sentence presentations 
signals a new paragraph before it appears. The reader is able 
to easily interact with the reading system, holding difficult 
sentences on the screen longer, and speeding up or slowing 
down the presentation. 

The above described exemplary reading session is 
exemplary, not limiting or exhausting the possible embodi- 
ments within the scope of the invention. 

The enhancement process exploits the fact that the ele- 
ments of text have non-literal qualities that can be used to 
produce a text presentation product in time and in space that 
is more meaningful and enhances the reader's ability to 
comprehend the literal meaning of the text to a greater 
degree than existing formats on computers or paper. TTie 
cascading of phrases down and across the screen imparts a 
visual corollary as to how the text might be experienced if 
heard from a live reading, without the reader having to 
subvocalize it Reading such an enhanced text is almost like 
listening with the eyes, but as a total visual packet that is 
experienced almost simultaneously. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a high-level flow-chart of a method utilized in 
an embodiment of the invention; 
5 FIG. 2 is a table illustrating various attributes of the 
elements in one sentence; 

FIG. 3 contains an example of enhanced text including 
cascade and right descent angles; 

FIG. 4 presents the sentence of FIG. 3 as enhanced text 
io including cascade and right and left descent angles; 

FIG. 5 illustrates step 110 in detail; 

FIG. 6 illustrates word sets establishing a hierarchy of 
secondary folding points; 
15 FIG. 7 illustrates folding point locations in a sentence; 

FIG. 8 illustrates step 136 in detail; 

FIG. 9 illustrates the sentence of FIG. 7 presented as 
enhanced text; 

FIG. 10 illustrates a Presentation Interval Sampling His- 
20 tory Map. wherein the time needed to read is a function of 
sentence difficulty and complexity; and 

FIG. 11 illustrates the sentence of FIG. 7 showing visual 
pronunciation of emphasized syllables. 

25 DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 

FIG. 1 shows a high-level flow-chart of a method utilized 
in an embodiment of the invention. The steps in FIG. 1 and 
3Q all such figures may of course be split into additional steps 
or merged into fewer steps and still describe the same 
embodiment. 

In step 102. the reading device is started, and passed the 
identification (ID) of the reader and the text file identifica- 

35 tion to be read In a preferred embodiment the reader ID is 
obtained from the operating system. In another embodiment 
the reader is prompted for identification. In one 
embodiment, there is but one reader of the device assumed 
Given the reader ID, reader specified parameters arc 

40 retrieved in step 104. Parameters are discussed in detail 
below. Given the text ID, the text file and text specific 
parameters are retrieved in step 104. In a preferred 
embodiment, the parameters have default values, and do not 
require reader entry. In a most preferred embodiment, entry 

45 of reader preferred specific parameters is allowed, values 
accepted, and the parameter values stored as in step 108. In 
one embodiment, the user is allowed to pull down menus 
containing dialog boxes, view default parameters, and 
modify them using standard user interfaces including 

50 numerical entry, text entry, slide bars, and buttons. In a 
preferred embodiment, given suitable access permission, 
modification of global parameters applying to all readers of 
the text is also allowed. The reader is allowed to have 
parameters set for only the current text all texts of the same 

55 type as the current text, or all texts read by this reader. 
Reader specific parameters include: viewing field dimen- 
sions; color palette for background and text; word set inputs 
for rules; minimum phrase length; maximum line length; 
minimum and maximum text segment weight; descent 

60 angles; horizontal displacement rule inputs; horizontal jus- 
tification preferences; inter-phrase gap length; advancement 
rate; inter-sentence and inter paragraph interval proportions; 
Tagging definitions; animation specifications; definitions of 
parameters to derive content dependent presentation inter- 

65 vals; definitions of parameters and weighting to derive 
phrase/text matter, weight density, complexity, and content; 
and identities of special event scripts. 
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Viewing Field Dimensions 

Viewing field dimensions can specify the size of the 
window for viewing text in the two X and Y dimensions and 
a third dimension, time. This field can Include the entire 
screen or a smaller portion of the screen. The time dimension 
can include the time over which time dependent animations 
such as blinking occur. 

Color Palette 

Color palette for background and text allows specification 
of preferred background and text color that varies with the 
text. In a preferred embodiment, the hue and brightness of 
the background color vary with both sentence position 
within a paragraph, and paragraph position within a chapter. 
In a most preferred embodiment, the brightness is set at one 
level for the first sentence in a paragraph and a second level 
for the last sentence in the paragraph, with the brightness of 
each sentence in between progressing from the first level to 
the second level. In a preferred embodiment, the background 
hue is set at a first value for the first paragraph in a chapter 
and a second value for the last paragraph in a chapter, with 
the hue of each paragraph progressing from the first value to 
the second value. In a most preferred embodiment the first 
hue is green and the second hue is violet. 

In preferred embodiments, text color can vary with a 
word's categorical and continuous attributes. A categorical 
attribute is a function of the category a word fits into. In a 
most preferred embodiment, categories include parts of 
speech e.g. verb, and technical words. Continuous attributes 
include those that can be measured such as educational level 
e.g. twelfth grade, number of syllables, and word length. In 
a preferred embodiment, different parts of speech have 
different text colors. In a most preferred embodiment, text 
color is varied with background color to provide optimal, 
reader-preferred contrast. 

Word sets can be used to specify some parts of speech. For 
example, M F is a pronoun, **had n is a verb, "a" is an article, 
and **farm" could be a noun, verb, or adjective. The parts of 
speech need only be likely parts of speech as with the word 
*¥arm*\ which could be a noun, verb, or adjective. An 
example of the parts of speech in a single sentence is shown 
in FIG. 2. The multiple possible parts of speech column 150 
is shown as is the disambiguated part of speech column 152. 

Word sets are input in preferred embodiments utilizing 
two methods. The first method utilizes a structured text 
format such as Standard Generalized Mark-Up Language 
(SGML), allowing for import and export of large word sets 
and dictionaries from diverse sources. Standard SGML 
parsers are then utilized to store the word sets in a suitable 
database. The second method allows interactive editing of 
word sets using a hierarchy of pull menus and dialog boxes. 
In a preferred embodiment, the reader specified word sets 
are stored in a separate database from the dictionary or 
glossary word sets, to allow for separate storage, editing and 
faster retrieval. 

Minimum Text Segment Length & Maximum line 
Length 

A preferred embodiment includes a reader specified mini- 
mum text segment length. A text segment is a piece of text 
that is presented on one line on a display. The minimum text 
segment length, which can be denominated in words, is the 
minimum the reader wishes to see on a separate line. A 
maximum line length is the maximum length the reader 
wishes to see on one line. Lengths can be measured in 
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number of characters, words, syllables, educational level, or 
any sum of products of these. In one embodiment, the 
minimum line length is ten characters and the maximum line 
length is thirty five characters. 

Phrase Weight 

Phrase weight is a derived attribute of a phrase (text 
segment or potential text segment) giving some measure of 
the amount of material in a phrase. In one embodiment, the 
phrase weight is simply the number of words in a phrase. In 
preferred embodiment, phrase weight includes phrase den- 
sity and phrase complexity. Phrase density can include the 
number of technical words or number of words exceeding a 
certain grade level. Phrase complexity can include the 
number of spelling similarities between words in a phrase, 
number of ambiguous words, and total weight of reader 
weight-specified words. 

Minimum and Maximum Text Segment Weight 

A preferred embodiment includes a reader specified mini- 
mum and maximum text segment weight The text segment 
weight, is the quantity of text the reader wishes to see on a 
separate line. In preferred embodiments, the text segment 
25 weight is the sum of phrase weights within the text segment 

Horizontal Justification Rules 

Horizontal justification rules specify the horizontal justi- 
fication of a line of text relative to the line above. Justtfi- 

30 cation can include the justification type for the line or phrase 
being positioned, i.e. right, left, or center justification. 
Justification can also include the text portion of the line 
above from which the justification is measured, i. e. the entire 
line of text versus or one phrase, the point of that portion 

33 used, e.g. left-most right-most or center. Horizontal justi- 
fication in one embodiment is simply measured within the 
line being positioned rather man relative to the line above. 
In a preferred embodiment, the first phrase on a line is 

^ center justified, measured from the center of the last phrase 
in the line immediately above. In another embodiment, the 
entire line of text is center justified below the center of the 
line of text above. In yet another embodiment the text 
segment "center of gravity", calculated using the difficulty 

45 of each word, is used as the text segment center for justifi- 
cation purposes. 

Descent Angle 

A descent angle is the amount of horizontal displacement 

50 for each new line, modifying the horizontal position called 
for by the horizontal justification rules alone. By definition, 
each text segment is presented on a new line. In a preferred 
embodiroent. the descent angle is specified in units of 
characters. The descent angle and horizontal justification at 

55 least partially determine the "text cascade" down and across 
the screen in preferred embodiments. An example of cas- 
cading text is illustrated in FIGS. 3 and 4. A descent angle 
may be zero, meaning that, without more, the text segment 
horizontal position is determined by the horizontal justul- 

6o cation rules alone. A descent angle can be left where the line 
below is to be shifted left relative to the line above, or right 
where the text shifts right FIG. 3 illustrates only right 
descent angles. 
In one embodiment, the decent angle in a constant for 

65 each new line. In a preferred embodiment the descent angle 
is a function of the text segment weight of the line above. In 
another preferred embodiment, horizontal justification rules 
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call for center justification below the center of each line 
immediately above, and the descent angle is calculated to 
present a substantially straight path, when all text lines are 
presented, from center of line to center of line, from upper 
left to lower right on the display surface. 

In a preferred embodiment, the inputs to descent angle 
rules include attributes of the text in the line above. In one 
preferred embodiment, inputs include the reason for folding 
the line above, i.e, primary folding point, secondary folding 
point, or collapse rule. In a preferred embodiment, a more 
positive descent angle is called for when the line immedi- 
ately above folded due to a primary folding point than a 
secondary folding point. In another preferred embodiment, 
the inputs include the text segment weight of the current line 
and the line above. 

It is recognized that the horizontal justification rule could 
call for left justification and measuring horizontal displace- 
ment from the left margin, as well as a zero descent angle, 
combing to result in left justified text on each line. 

It is also recognized that horizontal text positioning can be 
accomplished in numerous equivalent ways to the above 
example. In particular, calculations of text position can be 
accomplished by first justifying then shifting, or first shifting 
then justifying with equivalent results. 

Gap Length 

In one embodiment, gaps are associated with folding 
points whose locations have been determined, but because 
of other rules, remain on the same line and do not cause 
folding. A gap of zero or more spaces is added after a folding 
point where that folding point has failed to cause new line 
creation. In a preferred embodiment the gap length is a 
reader determined parameter, where a gap length of zero 
results in a no gaps being created. Gaps allow a visual cue 
as to the existence of phrases even where the phrases have 
not caused new line formation. 

Advancement Rates 

Advancement rates specify display duration times and the 
time intervals between the presentation of one grouping of 
text and the next. In a preferred embodiment, one sentence 
is presented on one screen. In a preferred embodiment, the 
display duration rate can be a function of the text's appro- 
priately weighted number of words, educational level, pro- 
nunciation time, number of phrases, number of syllables, or 
phrase weight Time intervals can include the interval 
between sentences and paragraphs. In a preferred 
embodiment, the time interval between sentences and para- 
graphs is different. In this way. the constant arrival rate of 
text in current systems can be replaced with a rate dependent 
on where the text lies and what the content of the text is. 

Stations 

Stations are display surface locations at which text is 
displayed. Stations may be identified windows within which 
text is presented or points at which text presentation begins. 
A preferred embodiment includes an active text station, 
where text being read is presented. Another preferred 
embodiment includes a pre-reading station displaying about 
to be read text and a post-reading station displaying already 
read text In one embodiment the total text presented at all 
stations on the viewing surface is controlled by the expected 
reading or pronunciation time. In one embodiment, only 
about one minute of material is allowed on the screen at any 
one time. 
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Animation 

Animation is the time dependent presentation of text. 
Examples of animation include blinking, dissolving, and 
swiping, that is. the brightening of successive text portions 
5 at a specified rate. In a preferred embodiment, a modified 
scroll effect is accomplished by stacking about to be read 
text in flat rows at a pre-reading station at the top of the 
screen, stacking previously read rows at a post-reading 
station at the bottom of the screen, and cascading the active 
10 sentence at an active station across the middle of the screen. 
In one embodiment, pre-reading and post reading text and/or 
background colors differ from that of the currently being 
read text. 

15 Tagging 

Tagging includes designating whether a sentence will be 
tagged with a definition or a drawing related to the word. In 
a preferred embodiment, a word set specifies which words 
will be tagged with a definition. When a tagged word is 
20 selected by a reader, a definition, drawing or other electronic 
illustration of the word can be displayed. In a preferred 
embodiment, a tagged word, when selected, displays a 
pop-up window containing the definition or drawing. Pre- 
ferred methods of selection include using a mouse and right 
25 shift button. 

Reading Event 
A reading event includes the appearance and disappear- 
ance of a sentence and any additional time before the 
30 appearance of the next sentence. A reading event contains a 
series of reading moments. A reading moment is a freeze 
frame appearance of text to the eyes of the reader trying to 
comprehend the text To many readers, the reading moment 
will find the eye centered on a phrase, the phrase alone on 
35 a line, the reader comprehending the single phrase. 

Reading Rate 

The presentation interval is the duration of a sentence 
presentation on the screen. The presentation interval may be 
40 reader controlled or automatically determined. Reader con- 
trol in one embodiment may be via mouse clicks. In another 
embodiment, reader control may be via eye movement 
detection or brain wave change detection. Brain wave detec- 
tion operates by generating a new sentence request when the 
45 brain waves corresponding to reading activity change to 
brain waves associated with having finished reading the 
sentence. 

Reading rate is measured in text content per unit of time. 
Such Text Content Units may be measured in length units 
50 such as number of words, syllables, pronunciation time, or 
any of previously discussed measures of phrase length or 
weight or any sum of products of these. Text Content Units 
may also be measured in complexity units such as those 
previously discussed with respect to phrase complexity or 
55 weight or any sum of products of these. The Text Content 
Units In a preferred embodiment are calculated for a pre- 
sented sentence and used to compare the actual reading rate 
in Text Content Units per time with reader controlled 
presentation intervals, and to set the text presentation inter- 
60 val for automatically controlled text presentation intervals. 
In this way, the presentation interval can be made content 
dependent and be made to track the likely reader preferred 
presentation rate. 

g5 Special Events 

Special events are time dependent events that occur 
during the reading event Special events include a visual or 
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audible cue giving a time remaining signal. For example. In step 124. the sentence is tokenized into words and 

when 75% of the content dependent presentation interval has punctuation. Original author specified emphasis, e.g. italics 

elapsed, a visual cue would appear on the screen. Special or underlining, is preserved in preferred embodiments. A 

events may be arranged by a special event script. Complex standard lexical scanner such as Lex (TRADEMARK) is 

special events include a series of special events. 5 used in one embodiment where the end of a word is denoted 

in the grammar rules by white space or punctuation. Another 

Visual Pronunciation embodiment utilizes a hand written lexical analyzer. One 

Visual pronunciation involves staggering in time the color f *f<f™* x ^ es . formatting characters such as tabs and 

or brightness changes of individual phrases, words, and l ^ 35 P^tuation. The location of a word is preferably 

syllables, though not necessarily all of these. One embodi- 10 storc l as « "nbute of the word, to provide links to, and 

ment denotes emphasis on longer, more difficult words **d*nz widun. the original wort 

requiring longer to pronounce by using highlighting. Visual A preferred embodiment also allows groups of words to 

pronunciation is an example of a complex special event. "clamped* 1 together, and be recognized as a group of 

words. In one embodiment, such groups of words are 

Pulling Down the Cascade 15 recognized by the lexical scanner. In another embodiment. 

. such words are recognized by a preprocessor preceding the 

In one embodiment, text is displayed at a pre-reading lcxical to msurc rcc0 gnition as a phrase rather than 

station for a percentage of the content dependent presenta- as merely mdividual words . clamped words, for example, 

uon interval, then presented in a sentence cascade one text "Pnnce of Whales", would be recognized as a single phrase, 

segment or one line at a time. Pulling down the cascade is 20 and preferably not broken by the preposition into two 

an example of a complex special event phrascs ^ spiaycd on ^ ]ineSt 

Non-Linear Text 10 ste P me words xt looked up in dictionaries, 

glossaries and tables to determine word attributes. The text 
Linear text is text presented and read from beginning to is further processed to determine categorical and continuous 
end. A book designed to be read from beginning to end is a 25 attributes. In a preferred embodiment, important categorical 
common example of linear text. Non-linear text includes the attributes include parts of speech, and important continuous 
presentation and reading of text in an order other than linear. attributes include word location, education level, pronun- 
One example of non-linear text is Hypertext, where certain elation time, and syllable number, location, sound, and vocal 
words are presented in such a way to indicate linkage e.g. the emphasis level. Identifying parts of speech with 100% 
text is angle bracketed or colored blue. Non-linear text 30 accuracy would require extensive programming to deter- 
presentation can be both reader directed and automatic. One mine the real-world context of the text Such accuracy is not 
example of this is automatic presentation of Hypertext in a required to practice the invention, as errors are of minor 
depth first order, following the first Hypertext link, ignoring consequence because the reader is a human, not a machine, 
cycles. Another example is a breadth first presentation. The possible parts of speech are first determined by looking 
presenting the first level of text followed by any Hypertext 35 up the word in a dictionary or glossary. This dictionary or 
links from the main level, followed by any Hypertext links glossary need only have the likely parts of speech for a word, 
from the first level, continuing until the lowest depth is not a definition. For example, the word **farm"could be a 
reached or the reader intervenes. Yet another example is noun, verb or adjective. A preferred embodiment stores the 
pruning either depth or breadth first presentation to include parts of speech attribute using a bitmap to preserve the 
only portions having certain keywords of interest. 40 multiple possible parts of speech. One embodiment explic- 

itly stores an ambiguity attribute, indicating whether the 
Magic Reading Glass word still has multiple possible parts of speech. Another 

In one embodiment, text presentation may begin by embodiment uses the existence of more than a single pos- 
presenting common, unformatted text. When the reader 45 sible P 31 * of s P eech as ambiguity indication, 
desires to see text presented as enhanced text, the reader In a preferred embodiment, default parts of speech exist 
designates a portion of text for enhancement by placing an in a dictionary and may be looked up. In a most preferred 
icon such as a "magic reading glass icon" over some part of embodiment, a word set may be added to override or 
the sentence. That sentence and following sentences are supplement the default set In another embodiment, techni- 
presented as enhanced text. This enhanced text presentation 50 cal words are specified by user entered word sets, 
continues until the reader deactivates the magic reading FIG. 6 illustrates nine word sets specifying parts of speech 
glass. This magic reading glass can serve as an alternate arranged in a hierarchy. Such word sets and hierarchies are 
point of entry into the enhanced text processor. also used as input to folding rules, described later. A pre- 

ferred embodiment checks the word sets illustrated in FIG. 
Mcthod 55 6, beginning with Class 1, Subclass 1, and ending with Class 

In FIG. 1, step 110, the text is preprocessed. Step 110 is 3, Subclass 1. Search is terminated once a word or phrase is 
shown in detail in FIG. 5. The text is parsed to identify found. Given the limited vocabulary and static nature of the 
paragraphs, sentences, words, and punctuation. Paragraphs worc * sets m 6. a most preferred embodiment utilizes a 
may be identified by blank lines, paragraph markers, inden- fast hand written parser to search for the words and phrases 
tation characters, tab characters, or any other suitable char- 60 m FIG. 6, Preferred embodiments include parsers written in 
acteristic in the text Sentences may be identified using C, C++, Perl, compiled AWK. AWK and AWK to C. C with 
grammar rules including periods, spacing, capitalization of regular expression functions, or any suitable language. One 
first words, and abbreviations or the lack thereof. In a parser embodiment utilizes YACC. 
preferred embodiment reading well behaved text a period. In one embodiment, the dictionary is a commercially 
question mark, or exclamation point either alone or fol- 65 available dictionary on electronic media such CD-ROM. 
lowed by a period, followed by two spaces or end of The standard dictionary is parsed for word attributes such as 
paragraph, signals the end of a sentence. parts of speech and number of syllables. As word definitions 
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arc not needed in many embodiments, storage of numerous embodiment, the enriched sentence is implemented as a 

words with associated number of syllables and parts of linked list of nodes, each node having the word and phrase 

speech is possible. In a most preferred embodiment the attributes described above including the position of the word 

most commonly used and most recently used words are in the original text 

stored in fast access memory such a solid state Random 5 in nG. 5. step 134. primary folding points are determined 

Access Memory (RAM). In embodiments where dictionaries by applying primary folding point rules. Folding points are 

are to be hand crafted a fast method utilising hashing. text dividing points located between letters. In a preferred 

collision detection and buckets is preferred. In embodiments embodiment, folding points are classified as primary and 

where the word sets are fixed before reading, perfect hashing secondary. Primary folding points are determined using 

without buckets is preferred. io primary folding rules which determine primary folding point 

In yet another embodiment, the level of pronunciation locations based on punctuation marks. FIG. 7 illustrates a 

emphasis is derived as an attribute depending in part on the primary folding point after the comma following "Africa", 

part of speech. In a most preferred embodiment, pronuncia- Primary folding points divide text into 'Super-phrases". In 

tion emphasis is categorized as primary, secondary, and a preferred embodiment, primary folding points are located 

none. In one embodiment, the pronunciation time and actual 15 a t every comma, colon, semi-colon, and left parenthesis, 

sound, e.g. as found in a sound file, are also retrieved from brace, and curly bracket. The folding point location can be 

the dictionary or glossary and stored as attributes of the stored as an attribute in a node in a linked list of nodes 

word, forming the enriched sentence. 

In step 128, reader and text specific word sets are Secondary folding points are determined applying sec- 
searched. In a preferred embodiment, the reader specified 20 ondary folding point rules. In preferred embodiments, sec- 
word sets are stored in a separate database from the dictio- ondary folding points and rules are ranked in a hierarchy and 
nary or glossary word sets, to allow for separate storage and secondary folding rules accept parts of speech as inputs. In 
faster retrieval. In one embodiment, reader specified word a most preferred embodiment, secondary folding rules 
sets arc checked before dictionaries, and the dictionaries include as rule inputs attributes of the text content of the text 
only checked if needed words and attributes are not found in 25 segments and phrases being processed. For example, a 
the reader specified word sets. Preferred embodiments uti- secondary folding point may be called for by a segment of 
lize a hierarchy of databases to look up words. text exceeding a reader preferred maximum text segment 

In step 130. multiple parts of speech are disambiguated. In weight even though a maximum text segment length has not 

one embodiment, a microgrammar is used to determine the ^ ^en reached. 

likely parts of speech. A roicrograrnmar utilizes adjacent or Continuous attributes such as phrase difilculty. density, 

nearby words to more accurately determine the most likely complexity, power and pronunciation time may be used as 

part of speech for a word. For example, the word *f arm" in inputs to a rule modifying the ranking established by a table 

the phrase "a farm in " would likely be a noun as it is such as that of FIG. 6, using parts of speech alone to 

preceded by an article and succeeded by a preposition. As 35 determine secondary folding part rankings. For example, a 

another example, if a word could be cither a noun or verb, segment of text having a weight greater than 35 percent 

and the word is preceded by "could", "will". "shalT, or "to*\ above the text average would have a Class rank of 1 assigned 

then the word is likely a verb. If the word <4 farm M were regardless of the rank otherwise called for by the table of 

preceded by "wflT, the word is likely a verb. In another FIG. 6. In one preferred embodiment, phrase weight or 

embodiment, all disambiguation is done simply by choosing ^ power is used exclusively to deterrnine secondary folding 

the statistically most likely use of the word. In yet another point rankings, rather than solely parts of speech, 

embodiment, there is no automatic disambiguation, only in an alternate embodiment, folding rules call for folding 

manual disambiguation using human editing. In a preferred based on the number of characters on the line, and the parts 

embodiment, an attribute of ambiguity is stored for each of speech are displayed using colors corresponding to a 

word, indicating whether multiple possible parts of speech 45 word's part of speech. The later embodiment may not offer 

still exist after disambiguation. In yet another emrx>diment the advantages of cascading, but does offer visual display 

an ambiguity attribute is not stored but derived from the cues based on text content. 

existence of multiple possible parts of speech stored for a pig. 6 illustrates a table used in a preferred embodiment 

word. In one embodiment, ambiguity is inferred from the t0 determine secondary folding points. For example, prepo- 

visual display of striped or alternating text colors associated ^ s i uons determine Class 3. Subclass 1, secondary folding 

with each part of speech. For example, if verbs are orange points. In FIG. 7, there are class 3 secondary folding points 

and adjectives are yellow, then a possible verb or adjective before the prepositions "in" and "or. Secondary folding 

could have alternating yellow and orange stripes or text points divide Super-phrases into 4 'Mini-phrases", as illus- 

characters. trated in FIG. 7. Mini-phrases are related to text segments in 

In one embodiment of the invention, parts of speech are 55 that Mini-phrases are often the same as text segments and 

determined in part by searching for morphemes (root words) are often displayed each on a new line. Once Mini-phrases 

and assigning part of speech attributes based on endings e.g. are identified however, rules may dictate that more or less 

-ly. -ing. than one Mini-phrase appear as a text segment on a line. 

In step 132. the attributes determined for the words and Primary folding rules are applied first followed by sec- 
phrases are stored, creating an "enriched sentence", which 60 ondary folding rules, applied in order of the folding rule 
will likely remain unchanged between readers. For example. rank. An example of secondary folding rule ranking is 
the educational level and part of speech of a word will shown in FIG. 6, established by the ranking of the word sets 
remain unchanged for different readers, even though they giving rise to the secondary folding points. Some preferred 
may desire different text segment lengths and presentations embodiments use either phrase weight or power to deter- 
rates. In one embodiment the enriched sentence is stored in 65 mine secondary folding point rank rather than solely using 
persistent storage such as a file. In another embodiment, the parts of speech. A most preferred embodiment allows reader 
enriched text is stored on CD-ROM. In a preferred entry of a preference for parts of speech or phrase weight/ 
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power determination of secondary folding point ranking. 
Some readers prefer text segmentation based on structure, 
while others prefer text segmentation based on complexity 
or estimated time to read a text segment. 

In a preferred embodiment secondary folding rules are 
applied only until a limit is reached. This limit is often the 
minimum line length. One method of determining the loca- 
tion of secondary folding points is shown in FIG. 5, step 136, 
and in detail in FIG. 8. step 136. In one embodiment, where 
the application of a secondary folding rule to a Super-phrase 
would result in a Mini-phrase length less than the minimum 
specified line length, the folding rule is not applied and no 
further folding rules are applied to that Super-phrase. 
Conversely, when no folding point would otherwise exist in 
a line exceeding the maximum line length, a collapse rule is 
applied, forcing the folding of the text into two lines. When 
all Super-phrases are to have no further folding rules 
applied, the folding process is complete. 

In FIG. 1. step 111. the parameters, attributes, and folding 
rules can be used as input to the horizontal displacement 
rules. The horizontal displacement rules determine the hori- 
zontal location of the text segment. In a preferred 
embodiment, horizontal displacement rules include both 
horizontal justification rules and descent angle rules. Hori- 
zontal displacement in this embodiment is the sum of the 
results from the horizontal justification rule and the descent 
angle rule. In an easy to implement embodiment, the hori- 
zontal displacement rule is simply the descent angle as 
applied to the center justified text segment Such an embodi- 
ment does not utilize the folding rule terminating the pre- 
ceding text segment as input and provides minimum eye 
movement while reading the sentence cascade. Another 
embodiment adds left descent for preceding Class 1 folding 
points, and right descent for preceding Class 3 folding 
points. A preferred embodiment allows reader specified 
additional right or left displacement for folding points, 
including reader entered values for primary folding points, 
and each class and subclass of secondary folding points. One 
embodiment stores the added displacement in a table in units 
of characters. With the horizontal displacement determined, 
presenting the text remains. 

In the example of FIG. 9, Super-phrase 1, "I had a farm 
in Africa** is divided from Super-phrase 2, "at the foot of the 
Ngong Hills", by the primary folding point after the comma. 
Super-phrase 2 is divided into two Mini-phrases by the 
secondary folding point before the preposition "or. In the 
embodiment illustrated in FIG. 9, two miniphrascs are 
presented as the same text segment as the mini-phrase "in 
Africa", is below the three word minimum length specified 
by the reader. The first Mini-phrase. M at the foot", in a new 
line is center justified below the text segment above and 
right shifted by a right descent angle. The last Mini-phrase 
of "of the Ngong Hills", is left shifted because of a hori- 
zontal displacement rule calling for left shifting when the 
preceding line terminated with a secondary rather than 
primary folding point Thus, in the FIG. 9 example, the total 
horizontal displacement is determined by a combination of 
the decent angle and the justification of the line. 

Paired punctuation marks including parentheses, braces, 
brackets, and quotation marks, serve as punctuation marks 
which determine primary folding point locations in a pre- 
ferred embodiment In one embodiment such paired punc- 
tuation is included as an input to the horizontal displacement 
rules, including horizontal justification and descent angle 
rules. For example, a long multi-phrase text segment con- 
tained within parentheses might have reduced horizontal 
shifts and reduced vertical displacement, i.e.. less line to line 
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spacing than the other text in the active display area of the 
display surface. 

In step 112. the enhanced text is created. In this step, the 
codes needed to create a properly displayed text segment are 

5 created. For example, where the reader specifications require 
coloring technical words red, and the enriched text indicates 
a word is a technical word, an escape sequence may be 
created that will be interpreted by the display step as 
requiring red text. Similar coding may be required for 

i° animation. The enhanced text may be stored at this point for 
later display. 

In step 113. the enhanced text is presented on the display 
device, one text segment per newly formed line. The 
enhanced text can also include the animation, background 
color, text color, tagging, and presentation rates discussed 
above. In a preferred embodiment, the background color is 
presented as a function of the sentence and paragraph 
positions. 

M In another embodiment illustrated in FIG, 11. some text 
is initially presented in one color or brightness for a time 
period, followed by presentation in a second color or bright- 
ness. In FIG. 11, the sentence is presented on three newly 
formed lines indicated by arrows 200, 202, and 203. Within 

^ those lines, the text is presented all on the same line, with the 
words of FIG. 11 shown on different lines to illustrate the 
temporal change of initial text color/highlight 206 to text 
color/highlight 207. and initial text color/highlight 208 to 
209. The "AT text at 206 is the emphasized syllable in 

M "Africa**, and is initially shown in color/highlight 206 for 
this reason. The "gong" text is also the emphasized syllable 
in "Ngong**, and has initial ccrtor/highlight 208, followed by 
colorThighlight 209. 
The preferred embodiment depicted in FIG. 1 allows the 

3S enriched text from step 132 and enhanced text from step 113 
to be edited. In a preferred embodiment a word pointing 
device such as a mouse is used to select a portion of text to 
be edited. The enriched sentence corresponding to that 
portion of enhanced text is internally selected, and the 

44 attributes made available for editing. This may be imple- 
mented using pull-down menus allowing each attribute of 
the enriched text and enhanced text to be edited. Where edits 
to the enriched text could effect presentation, the text is 
preproccssed according to step 110 again. In the edit session 

45 of step 114, reader annotations, either hidden or immediately 
visible, are accepted and can be stored in the enriched and 
enhanced sentences. Such annotations perform the same 
function as hand written notes in a book. The features 
editable include parts of speech, definition, color, text 

50 folding points, and horizontal displacement 

The edited attributes and display of this embodiment may 
also be stored, in step 116, preserving the changes. In one 
embodiment, only the enhanced sentences are stored. In a 
preferred embodiment both the enriched and enhanced text 

55 are stored. In preferred embodiments, some edits are 
recorded either as reader specific or global, for presentation 
to all readers of the text Manual editing of the enhanced text 
is especially useful where the same text will be viewed 
repeatedly by others, as with an electronic book. 

60 In a variation of the embodiment of FIG. 1. steps 113, 114, 
and 116 are omitted, with no human intervention and no 
immediate display. In this embodiment, enriched and 
enhanced text is created and stored for future display. The 
enhanced text can be stored in standard word processing 

65 format such as Microsoft Word (TRADEMARK) or Corel 
Word Perfect (TRADEMARK) binaries. In this 
embodiment, the presentation software can be simple, small. 
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and fast relative to the software required to look up words 
and analyze text. Such a presentation is a preferred embodi- 
ment for the mass distribution of enhanced text for reading 
as "electronic books/* 

In a related variation of the embodiment of FIG. 1. 
enhanced text itself is retrieved in step 106, with no pre- 
processing required and no edits allowed. Such a presenta- 
tion is also a preferred embodiment for the mass distribution 
of enhanced text for reading as "electronic books". 

Referring to FIG. 1. step 113. the presentation of each 
screen of enhanced text may be manually triggered as by a 
mouse click. In a preferred embodiment, the rate of presen- 
tation is controlled by reader specified parameters including 
display time for the text, and inter-sentence and inter- 
paragraph arrival times. In a most preferred embodiment, the 
Text Content is measured, and the text presentation interval 
is dependent on this Text Content. In a preferred 
embodiment, the pronunciation time of the text is used as a 
measure of Text Content to determine presentation interval. 
In another embodiment, the phrase weights are used to 
measure Text Content and to determine presentation inter- 
val. 

A preferred embodiment allows readers to extend the 
presentation time for a sentence, as well as speed up and 
slow down the presentation rate. This rate can be recorded, 
as can the sentence length and sentence difficulty corre- 
sponding to a particular presentation interval. FIG. 10 illus- 
trates an example 3-D plot, a "Presentation Interval Sam- 
pling History Map", depicting the time needed to read a 
sentence as a function of two attributes, sentence difficulty 
and sentence length. The time needed to read can be mea- 
sured by reader preferences or by previously mentioned eye 
movement tracking or brain wave activity. The time can then 
be correlated against two attributes as in FIG. 10, or any 
number of attributes. The presentation interval in a preferred 
embodiment is continuously adjusted to match the predicted 
required reading time. 

In yet another embodiment, most appropriate where read- 
ing rate is closely measured, the inputs to folding rules are ^ 
varied and the resulting reading rate tracked. In an embodi- 
ment suitable for creating an optimal mass market reading 
product, inputs to folding rules are varied and reading rates 
recorded for a sample population. The inputs are varied for 
optimal reading speed and comprehension. For example, the 45 
importance accorded by secondary folding rules to parts of 
speech relative to phrase weight is varied for optimal 
reading speed 

In another embodiment, reader manual editing of initial 
sentence display is analyzed for relative contribution of 50 
sentence structure, parts of speech* length, and complexity. 
After such an initial 4 tuning" or '"training" period, similar 
weightings are used in folding rules for automatic text 
enhancement Subsequent edits may be used to further refine 
the folding rules. 

In step 118, text presentation stops when there is no more 
text or a reader request to stop. Steps 120 provides for 
clean-up including final enriched and enhanced text storage, 
as well as historical storage about the reading session. 

Numerous characteristics and advantages of the invention 
covered by this document have been set forth in the forgoing 
description. It will be understood, however, that this disclo- 
sure is, in many respects, only illustrative. Changes may be 
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What is claimed is: 

1. A method for enhancing text presentation comprising: 

a) extracting text specific attributes from said text; and 

b) varying said text presentation in accordance with said 
attributes, wherein said text specific attributes include 
a text difficulty measure, and said text presentation 
includes an automatic text advancement rate, and said 
presentation includes varying said text presentation rate 
in accordance within said text difficulty measure. 

2. A method for enhancing text presentation as recited in 
claim 1. wherein said text difficulty measure includes an 
estimated pronunciation time of said text 

3. A method for enhancing text presentation as recited in 
claim 1, wherein said text difficulty measure includes an 
estimated educational level of said text. 

4. A method for enhancing text presentation as recited in 
claim 1, wherein said text difficulty measure includes the 
number of syllables in said text. 

5. A method for enhancing text presentation comprising: 

a) extracting text specific attributes from said text; and 

b) varying said text presentation in accordance with said 
attributes, wherein 

i) said attributes include punctuation and parts of speech. 

ii) extracting includes parsing said text into punctuation 
and parts of speech, 

iii) said varied text presentation is implemented using 
rules having inputs and outputs, said rule inputs includ- 
ing said parts of speech, said rule outputs including said 
visual attributes, 

iv) said enhanced text presentation includes visual 
attributes and said rule outputs include said visual 
attributes, 

v) said rules include folding rules, said folding rules 
divide said text into text segments, said folding rule 
inputs include punctuation, said folding rule inputs 
include parts of speech, 

vi) said visual attributes include the displaying of said text 
segments on new lines, 

vii said rules include horizontal displacement rules, 

viii said visual attributes include text segment horizon- 
tal displacement and 

viv said horizontal displacement rules include parts of 
speech as inputs and horizontal displacement as 
outputs. 

6. A method for enhancing text presentation as recited in 
claim 5 further comprising: 

a) accepting user edits of the displayed text folding points; 
and 

b) storing the user edits in machine readable form. 

7. A method for enhancing text presentation as recited in 
claim 6 further comprising: 

a) accepting user edits of the displayed text parts of 
speech; and 

b) storing the user edits in machine readable form. 

8. A method for enhancing text presentation as recited in 
claim 6 further comprising: 

a) accepting user annotations to the displayed text parts of 
speech; and 

b) storing the user annotations in machine readable form. 

9. A method for enhancing text presentation as recited in 
claim 5 wherein said folding rules include primary rules and 



made in details, particularly in matters of combining, 

separating, and arranging steps, without exceeding the scope 65 secondary rules, wherein said primary rules include punc 
of this invention. The invention's scope is, of course, defined tuation as inputs, wherein said secondary rules parts of 
in the language in which the appended claims are expressed. speech as inputs. 
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10. A method for enhancing text presentation as recited in 
claim 9 wherein said folding rules further include a micro- 
grammar for disambiguating said parts of speech. 

11. A method for enhancing text presentation comprising: 

a) providing a plurality of folding rules which utilize 5 
punctuation; 

b) providing text segment horizontal displacement rules; 

c) parsing said text into words and punctuation; 

d) determining folding point locations in said text by io 
applying said folding rules, utilizing said punctuation, 
thereby dividing said text into text segments; 

e) applying said text segment horizontal displacement 
rules to said text segments, thereby determining a 
horizontal displacement for each text segment; and 15 

f) displaying said text segments each on a new line, each 
displayed text segment having said determined hori- 
zontal displacement. 

12. A method for enhancing text as recited in claim 11 
wherein said folding rules utilize parts of speech as inputs, 20 
further comprising, determining the likely parts of speech of 
said words from said parsing step. 

13. A method for enhancing text as recited in claim 12 
wherein said text is a sentence, 

14. A method for enhancing text as recited in claim 12 25 
further comprising: 

a) providing color display rules, wherein said color dis- 
play rules include parts of speech as inputs and text 
color as an output; and m 

b) displaying said text according to said text color output 

15. A method for enhancing text presentation comprising: 

a) providing folding rules utilizing parts of speech and 
punctuation marks, wherein said folding rules include 
primary rules and secondary rules, said primary rules 35 
utilizing punctuation marks and said secondary rules 
utilizing parts of speech, wherein said secondary fold- 
ing rules include a micro-grammar for disambiguating 
the parts of speech; 

b) providing text segment horizontal displacement rules. 40 
wherein the rules utilize parts of speech; 

c) providing a minimum text segment length; 

d) providing a maximum text segment length; 

e) parsing said text into words and punctuation marks; 4J 

f) tetermining the likely parts of speech of the words from 
step e; 

g) determining primary folding point locations in said text 
by applying the primary folding rules, thereby dividing 
said text into super-phrases; 50 

h) determining secondary folding point locations in the 
super-phrases by applying the secondary folding rules, 
thereby dividing the super-phrases into text segments; 

i) repeating step h until all text segments are no greater 
than the maximum text segment length, and no less 
than the minimum text length; 

j) applying the text segment horizontal displacement rules 
to the text segments, thereby determining the horizontal 
displacement for each text segment; and 



55 



k) displaying each text segment on a new line, each text 
segment having the determined horizontal displace- 
ment. 

16. A method for enhancing text presentation as recited in 
claim IS further comprising: 

a) accepting user edits of the displayed text folding points; 
and 

b) storing the user edits in machine readable form. 

17. A method for enhancing text presentation as recited in 
claim 15 further comprising: 

a) accepting user edits of the displayed text parts of 
speech; and 

b) storing the user edits in machine readable form 

18. A method for enhancing text presentation as recited in 
claim 15 further comprising: 

a) accepting user annotations to the displayed text parts of 
speech; and 

b) storing the user annotations in machine readable form. 

19. A device for enhancing text presentation comprising: 

a) a parsing means for parsing said text into words and 
punctuation marks; 

b) a means for determining likely parts of speech for the 
words resulting from step a; 

c) a means for determining folding point locations in the 
text including applying folding rules, which utilize said 
parts of speech and said punctuation marks, thereby 
dividing said text into text segments; 

d) a means for determining text segment horizontal dis- 
placement applying text segment horizontal displace- 
ment rules to the text segments, thereby determining 
the horizontal displacement for each text segment; and 

e) a means for displaying the text segments each on a new 
line, each having the determined horizontal displace- 
ment 

20. A device for enhancing text presentation as recited in 
claim 19 further comprising: 

a) a means for selecting a color based on said parts of 
speech; and 

b) a means for displaying said text according to said 
selected color. 

21. A device for enhancing text presentation comprising: 

a) a parser capable of parsing text into words and punc- 
tuation marks; 

b) a table containing words and likely parts of speech 
corresponding to the words; 

c) a folding point location determinator which applies 
folding rules which utilize parts of speech and punc- 
tuation marks, thereby dividing the text into text seg- 
ments; 

d) a text segment horizontal displacement determinator 
which applies text segment horizontal displacement 
rules and determines the horizontal displacement for 
each text segment; and 

e) a text segment display for displaying the text segments 
each on a new line, utilizing the determined horizontal 
displacement. 
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